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Amendment to Claims 

This listing of Qaims will replace all prior versions and listings of claims in this Application, 
Listing of Claims 

Claim I . (CURRENTLY AMENDED) A method of dry etching a PCMO Stack, 

comprising: 

preparing a substrate; 
depositing a barrier layer; 
depositing a bottom electrode; 
depositing a PCMO thin film; 
depositing a top electrode; 
depositing a hard mask layer; 
applying photoresist and patterning; 
etching the hard mask layer; 
dry etching the top electrode; 

dry etching the PCMO layer in a multi-step etching proces s: wherein said dry 
etching the PCMO layer includes a two-step etchin g process, wherein the first etching step 
includes etching the PCMO laver using a gas mixture of Ar. a. and a pas taken from the group of 
gases consisting of Ch, BClj, CCl^, ^iCl^^ and a combination thereof, wherein the percentage of 
the oxygen is in a range of between about 1% to 50%, in a preferred range of between about 5% 
to3Q%; the pQfpentagQ of Ar is in a rangftjaLbtfw,qeA.^1?tQp^ 
of betwp^n ^bout 40% to 80%; and wherciiiuhiLi^^ 

containing gas, and which further includes providing a gas flow rate of between about 20 scorn to 
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lOQ seem, and a.preferred flow rate of between ahout 40 seem to 70 sccmr at a pressui-e of 
between about 1 mTorr and SO mTorr. and a prefer red pressure of between about 3 mTorr to 1 Q 
nuTom at a microwave m)wer of betwem about 400 W to 1 QQQ W. and a substrate RF bias 
power is between about 10 W tn 1000 W: and at a substrate temperatufe of between about -SOT, 
to SOO^C: and wherein the second PCMO etching step includes etching the PCMO layer using a 
gas-mixtpre oonsisting^of Ar and Q^. wherein the percentage of the oxygen is in a range of 
between about 1 % to 50%. in a preferred range of between about 5 % to3Q%: and the percentage 
ofAr is in a ranee of between about 5% to 80%. and in a prefen ned range of bet ween about 40% 
to 80%: and which further includes p noviding a gas flow rate of between about 20 seem to 100 
socm. and a preferred flow rate of between about 40 seem to 70 seem: at a pressure of between 
about 1 mTorr and SO mTorr, and a prefenned pressure of h^iyeen ^ut 'i n^Torr to 10 mTorr: at 
a microwave power of between about 400 W to 1000 W, and a substrate RF bias power is 
between about 1 0 W to 1000 W: and at a substrate temperature of between about «SO^C to 

dry etching the bottom electrode; and 
completing the PCMO-based device. 

Claim 2. (ORIGINAL) The method of claim 1 wherein said dry etching the top electrode 

includes etching using a gas mixture of Ar, O2, and a gas taken from the group of gases consisting 

of C]j, BCI3, CCI4, SiCU, and a combination thereof, wherein the percentage of the oxygen is in a 

range of between about 1 % to 50%, in a preferred range of between about 5% to30%; the 1 

percentage of Ar is in a range of between about 5% to 80%, and in a preferred range of between 
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about 40% to 80%; and wherein the remaining gas component consists of a Cl-containing 
gas. 

Claim 3. (ORIGINAL) I'he method of claim 2 wherein said dry etching includes providing 
a gas flow rate of between about 20 scorn to 100 seem, and a preferred flow rate of between 
about 40 seem to 70 seem; at a pressure of between about 1 mTorr and 50 mTorr, and a preferred 
pressure of between about 3 mTorr to 10 mTorr; at a microwave power of between about 400 W 
to 1000 W, and a substrate RF bias power is between about 1 0 W to 1000 W; and at a substrate 
temp(»*ature of between about -50^C to SOO'^C. 

Claim 4. CANCELLED 

Claim 5. (CURRENTLY AMENDED) The method of claim 4 i wherein said first 
etching step and said second etching step are alternately applied until the PCMO is etched. 

Claim 6. CANCELLED 
Claim?. CANCELLED 

Claim 8. (ORIOrNAL) The method of claim 1 wherein said dry etching the bottom 
electrode includes etching using a gas mixture of An O2, and a gas taken from the group of gases 
consisting of Clj* BCI3, CCI4, SiCl4» and a combination thereof, wherein the percentage of the 
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oxygen is in a range of between about I % to 50%, in a preferred range of between about 5% 
to30%; the percentage of Ar is in a range of between about 5% to 80%, and 
of between about 40% to 80%; and wherein the remaining gas component is comprised of a CI- 
containing gas. 

Claim 9. (ORIGINAL) The method of claim 8 wherein said dry etching includes providing 
, a gas flow rate of between about 20 seem to 1 00 seem, and a preferred flow rate of between 
about 40 seem to 70 scon; at a pressure of between about 1 mTorr and 50 mTorr» and a preferred 
pressure of between about 3 mTorr to 1 0 mTorr; at a miarowave power of between about 400 W 
to 1000 W, and a substrate RF bias power is between about 10 W to 1000 W; and at a substrate 
temperature of between about -50*C to SOO^'C. 

aaitn 1 0. (CURRENTLY AMENDED) The method of claim 1 whidh further 
in^wi^^ depositing a layer of Ti, having a thickness in the range of between about S nm to SO nm 
between the top electrode and the hard mask to enhance the adhesion of the hard mask. 

Claim 1 1 . (ORIGINAL) A method of dry etching a PCMO stack, comprising: 
preparing a substrate; 
depositing a barrier layer, 
depositing a bottom electrode; 
depositing a PCMO thin film; 
depositing a top electrode; 
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depositing a hard mask layer; 
applying photoresist and patterning; 
etching the hard mask layer; 
diy etching the top electrode; 

dry etching the PCMO layer in a multi-step etching process, including a first 
etching step using an etching chemistry consisting of Ar, and a chlorine-contaiDing gas, and a 
second etching step uses an etching chemistry consisting of Ar and G^; 

dry etching the bottom electrode; 

wherein said dry etching of the top electrode, of the bottom electrode and the first 
PCMO etching step includes etching using a gas mixture of Ar, Qj, and a gas taken tram the 
group of gases consisting of Cl2> BCI3, CCI4, SiCl4, and a combination thereof, wherein the 
percentage of the oxygen is in a range of bctwcai about 1% to 50%, in a preferred range of 
between about 5% to30%; the percentage of Ar is in a range of between about S% to 80%, and in 
a preferred range of between about 40% to 80%; and wherein the remaining gas component is 
compiiscd of a Cl-containing gas; and 

completing the PCMO-based device. 

Claim 1 2. (ORIGIN AI.) The method of claim 1 1 wherein said dry etching of the top 
electrode, of the bottom electrode and the first PCMO etching step includes providing a gas flow 
rate of between about 20 seem to 100 seem, and a preferred flow rate of between about 40 seem 
to 70 seem; at a pressure of between about 1 mTorr and 50 mTorr» and a preferred pressure of 
between about 3 mTorr to 10 mToxr, at a microwave power of between about 400 W to 1000 W, 
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and a substrate RF bias power is between about 10 W to 1000 W; and at a substrate temperature 
of between about -SO'^C to SOO'^Q 

Claim 1 3. (ORTOINAL) The method of claim 1 1 wherein the second etching step includes 
etching the PCMO layer using a gas mixture consisting of Ar and 0^, wherein the percentage of 
the oxygen is in a range of between about 1% to 50%, in a preferred range of between about 5% 
to30%; and the percentage of Ar is in a range of between about 5% to 80%, and in a preferred 
range of between about 40% to 80%; and which further includes providing a gas flow rate of 
between about 20 seem to 1 00 seem, and a preferred flow rate of between about 40 seem to 70 
seem; at a pressure of between about 1 mToir and 50 mTorr, and a preferred pressure of between 
about 3 mTorr to 1 0 mTorr; at a microwave power of between about 400 W to 1 000 W, and a 
substrate RF bias power is between about 1 0 W to 1 000 W; and at a substrate temperature of 
between about -50''C to SOO^'C 

Claim 14. (ORIGINAL) The method of claim 1 1 wherein said first etching step and said 
second etching step are alternately applied until the PCMO is etched. 

Claim 1 5. (CURRENTLY AMENDED) The method of claim 1 1 which further 
jlltpiyd^ depositing a lajrer of Ti, having a thickness in the range of between about 5 nm to SO imi 
between the top electrode and the hard mask to enhance the adhesion of the hard mask. 

Claim 16. (NEW) A method of dry etching a PCMO stack, comprising: 
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preparing a substrate; 
depositing a barrier layer; 
depositing a bottom electrode; 
depositing a PCMO thin film; 
depositing a top electrode; 
depositing a hard mask layer; 
applying photoresist and patterning; 
etching the hard mask layer, 
dry etching the top electrode; 

dry etching the PCMO layer in a multi-step etching process, including a first 
etching st^ using an etching chemistry consisting of Ar, and a chloiinc-containing gas, and a 
second (Aching step uses an etching chemistry consisting of Ar and O2; 

dry etching the bottom electrode; and 

completing the PCMO-based device. 

Claim 1 7. (NEW) The method of claim 1 6 wherein said dry etching of the top 
electrode, of the bottom electrode and the first PCMO etching step includes etching using a gas 
mixture of Ar, O2, and a gas taken firom the group of gases consisting of CI2, BCI3, CCI4, SiCLt, 
and a combination thereof, wherein the percentage of the oxygen is in a range of between about 
1% to 50%, in a preferred range of between about 5% to30%; the percentage of Ar is in a range 
of between about 5% to 80%, and in a preferred range of between about 40% to 80%; and 
wherdn the remaining gas component is comprised of a Cl-containing gas 
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Claim 1 8. (NEW) The method of claim 17 whcfein said dty etching of the top 
electrode, of the bottom electrode and the first PCMO etching step includes providing a gas flow 
rate of between about 20 seem to 1 00 seem, and a preferred flow rate of between about 40 seem 
to 70 seem; at a pressure of between about I mTorr and 50 mTorr, and a preftared pressure of 
between about 3 mTorr to 1 0 mTorr, at a microwave power of between about 400 W to 1000 W, 
and a substrate RF bias power is between about 10 W to 1000 W; and at a substrate temperature 
of between about -50X to SOO'^C. 

Claim 19. (NEW) The method of claim 16 wherein the second etching step includes 
etching the PCMO layer using a gas mixture consisting of Ar and C^, wherein the percentage of 
the o;cygen is in a range of between about 1% to 50%, in a preferred range of between about 5% 
to30%; and the percentage of Ar is in a range of between about 5% to 80%, and in a preferred 
range of between about 40% to 80%; and which further includes providing a gas flow rate of 
between about 20 seem to 100 seem, and a preferred flow rate of between about 40 seem to 70 
scom; at a pressure of between about 1 mTorr and 50 mTorr» and a preferred pressure of betwe^i 
about 3 mTorr to 10 mTorr, at a microwave power of between about 400 W to 1000 W, and a 
substrate RF bias power is between about 10 W to 1 000 W; and at a substrate temperature of 
between about -SO^'C to SOO'^C. 

Claim 20. (NEW) The method of claim 16 wherein said first etching step and said 
second etching step are alternately applied until the PCMO is etched. 
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